Heavy episodic drinking among college students is a serious health concern. The purpose of this study was to identify factors associated with heavy episodic drinking behaviors amongst a predominately Asian undergraduate college student population in the United States. A survey measuring alcohol use behaviors was completed by a random sample of 18-24 year old undergraduates during April, 2011. A multivariate logistic regression analysis was conducted to determine factors associated with students' heavy episodic drinking behavior. Independent factors associated with heavy episodic drinking included living on campus, ethnicity, perceived drinking behavior among peers, and a belief that alcohol is a central part of one's social life. Heavy episodic drinking was also associated with poor academic performance. Campus-wide educational strategies to reduce heavy episodic drinking among college undergraduates should incorporate accurate information regarding alcohol use norms to correct students' perceived over estimation of their peers alcohol consumption rates and the under estimation of students protective alcohol use behaviors. These efforts should focus in on-campus residence halls where a higher occurrence of heavy episodic drinking is often found.
Introduction
College heavy episodic drinking is a serious and chronic young adult health problem in the United States. 1, 2 According to the National College Health Assessment (NCHA), a national research survey organized by the American College Health Association (ACHA), heavy episodic drinking or binge drinking, is the consumption of five or more alcoholic drinks in one sitting. 3 Recent NCHA, 2012 research indicates 66% of college students surveyed drank alcohol in the last 30 days and approximately 34% indicated that they had consumed five or more drinks in one sitting over the last two weeks. 3 Heavy episodic drinking related problems such as injuries, driving under the influence, risky sexual behaviors and sexual assault are all too frequent occurrences on college campuses. 4 In addition, heavy episodic drinking among college students is associated with missing class, falling behind in schoolwork and an overall lower grade point average. 2 Even students who do not engage in heavy episodic drinking behavior are at higher risk for the secondhand effects of other students' heavy drinking. Some of these secondhand effects can include: exposure to aggressive and violent behavior, disruption of sleep, and student property damage. 2 Previous research indicates that there is an increased likelihood to drink more heavily when college students live in the residence halls. 5 A majority of students who live in campus residence halls are first year students. On average this group tends to show increased alcohol consumption as they transition from high school to college. 6 Decreased adult supervision, overall greater personal freedom, and increased opportunity to use alcohol, are likely contributors to higher rates of heavy episodic drinking in the residence halls. 6 The purpose of this study was to identify both risk and protective factors associated with heavy episodic drinking behaviors amongst a predominately Asian undergraduate college student population in the United States. In addition, this study aims to determine whether perceptions of alcohol use amongst peers are associated with an individual's heavy episodic drinking behavior.
Materials and Methods
This study utilizes data from an alcohol use survey distributed to a random sample of 2500 undergraduates at a Carnegie classified Research I institution. The survey was developed and pilot tested for face and content validity and several of the survey items were based on items from the NCHA, a nationally recognized college health survey. 3 This study was reviewed and approved by the university's institutional review board.
The survey was created and uploaded into Survey Monkey and a web link was e-mailed to the survey participants in April, 2011 and completed surveys were accepted throughout a three week period. As part of the study, students were asked to report on their personal characteristics, frequency and amount of alcohol use, and perceptions of peers' alcohol use behaviors. Similar to the NCHA 2012, the survey item used in this study to measure heavy episodic drinking behavior asked students if they had consumed five or more alcoholic drinks at a sitting during the last two weeks.
The 18-24 year old age range was selected, as previous research indicates that this age group has a high incidence of alcohol misuse. 7, 8 In addition, only those respondents who indicated they had consumed alcohol at least once within the last 12 months were included in the study. Descriptive statistics and logistic regression analysis were conducted using SPSS version 20. Table 1 provides descriptive statistics results. The mean age of the study sample was 21 years old, and the majority of students in this study identified as Asian/part Asian (63%) and female (64%). This is comparable to the undergraduate ethnic and gender distribution on the campus (48% Asian/part Asian and 55% female). The survey response rate was 39%, with a total of 895 out of 2500 students completing the survey. Adopting criteria to include all students ages 18-24 who consumed alcohol within the last year, resulted in a final sample size of 451 respondents. Twenty-six percent of students lived in on-campus housing, also representative of the overall percentage of students living on-campus within the target population. Thirty-one percent of students indicated that within the last two weeks they engaged in heavy episodic drinking. Table 2 provides the results of the logistic regression analysis examining the association between the independent variables and students' likelihood of exhibiting heavy episodic drinking behavior.
Results

Descriptive statistics
Logistic regression analysis
Males were more likely than females to report binge drinking (OR=2.055, P<0.01). Living on campus was also associated with an increased likelihood of heavy episodic drinking behavior (OR=2.583, P<0.01). Asian/part Asian students were less likely to engage in heavy episodic drinking behavior when compared to non-Asians (OR=0.547, P<0.05).
Perception of peers' drinking behavior was significantly related to the increased likelihood of heavy episodic drinking. Students who believed that the typical student on campus consumed 5 or more drinks the last time he/she partied, were more likely to engage in heavy episodic drinking behavior themselves (OR=1.881, P<0.05).
The belief that alcohol is a central part of social life also increased students' likelihood for engaging in heavy episodic drinking behavior. Students who placed a higher level of importance on drinking in their social life had an increased likelihood for heavy episodic drinking (OR=5.503, P<0.001).
Finally, in terms of consequences of alcohol use, students who reported having a hangover (OR=3.825, P<0.001) or having performed poorly on a test, important project, or at work due to their drinking demonstrated an increased likelihood for heavy episodic drinking behavior (OR=3.036, P<0.01).
Discussion
An important aspect of this study was its ability to identify several variables independently associated with college students' likelihood of engaging in heavy episodic drinking behavior. Consistent with previous studies, males were more likely to binge drink compared with females. 5 Living on campus was also associated with an increased likelihood for heavy episodic drinking behavior. Students in coeducational campus housing were more likely to report heavy episodic drinking, compared to those students who reported living offcampus with parents. 2, 5, 9 Previous literature has also shown that Asian students engage in lower rates of heavy episodic drinking behavior in college, when compared to other ethnic student groups such as Caucasians. 4, 10 It is interesting to note that despite being the largest ethnic group on campus, Asian/part Asian students were still less likely than nonAsians to engage in heavy episodic drinking behavior. The current study finding may be linked to the fact that parental influence has been identified as a protective factor against heavy drinking among Asian American adolescents and the fact that Asian/part Asian students in this study were more likely to live at home with parents than to live in the campus residence halls. 11 The current study also demonstrated a significant association between students' perceived campus alcohol norms and their personal alcohol use behavior. Students who believed that their peers consumed alcohol more heavily than the actual campus norm were also more likely to engage in heavy episodic drinking behavior.
Article
Social norms theory has demonstrated that students often misperceive the frequency with which their peers engage in unhealthy behaviors and that these misperceptions have an impact on individual behavior. 12, 13 For example, when an overestimation of campus alcohol use exists, it can serve as a false standard to justify heavy episodic drinking. 12 It may also encourage students engaging in low risk behaviors to increase their risk-taking as a means of conforming to the misperceived peer norms. 14 Misperceptions regarding alcohol use behavior among college students can result from a number of sources including cultural perceptions of what is considered normal on a college campus, assuming that peers' behavior is typical, and an overall acceptance regarding the frequency of peers' risk-taking behaviors. 15 In addition, peer alcohol use norms become particularly important in peer-intensive contexts, such as college residence halls, where students lack frequent contact with parents and other outside reference groups. 12 The belief that alcohol is a central part of social life also increased students' likelihood for engaging in heavy episodic drinking behavior. This may reflect a misperception of drinking norms on campus. Previous research has shown that those students who adopted heavy episodic drinking patterns in college did so because they believed that everyone else was drinking, or because they believed that drinking allowed them to fit in with others. 5 Those students who try to conform to inaccurately perceived heavy episodic drinking behaviors on campus may also inflate the importance of alcohol use among their peers. 12 It may also be that students with a higher incidence of heavy episodic drinking associate themselves more closely to peers with similar perceptions of the importance of drinking and college social life.
Finally, the study demonstrated an association between heavy episodic drinking and negative academic outcomes. 2 This research finding is a serious concern because students who consistently experience hangovers or demonstrate poor academic/work performance may be jeopardizing their health and future careers.
Limitations
The study's findings should be interpreted in light of some key limitations. First, the data used in this study was cross-sectional thus limiting the researchers' ability to draw causal inferences. Another limitation is the generalizability of the study's findings. It is possible that some students may refrain from reporting their own heavy drinking behavior, even within the context of an anonymous survey. However, the reported prevalence of heavy episodic drinking and the overall survey response rate in this study is comparable to other college behavioral health surveys such as the National College Health Assessment. 3 The study population was representative of the target population of undergraduate students at the university involved; however the participants were predominately Asian/part Asian, which may limit the study's generalizability to reflect the behaviors of all students currently enrolled in higher education institutions. Nevertheless, findings from this study are consistent with previously published studies among other US college student populations. Additional research is needed to examine factors that contribute to heavy episodic drinking behavior among college undergraduates from a more in-depth, and longitudinal, perspective. Future studies could examine the degree of overestimation of peers' alcohol use behaviors as these peer perceptions relate to students' own ethnic group norms.
Conclusions
Previous college health research has demonstrated that peer norms are the strongest predictors of high risk drinking on college campuses. 12 As a result, there is also a need to develop effective strategies which reduce heavy episodic drinking on college campuses. Given how strongly students' alcohol use behaviors are associated with perceptions of their peers' alcohol use behaviors, campus-wide educational efforts should include social norms interventions to help students adopt more realistic, less exaggerated views of their peers' drinking behaviors. 12 Social norms interventions that creatively provide credible data about students' actual alcohol use behaviors can help correct misperceptions and reduce unhealthy behavior by norming moderate alcohol use on campus. Social norms marketing campaigns are effective in heightening awareness and reducing health risk behaviors such as binge drinking and tobacco use among the college population. 16 Since heavy episodic drinking is more common in the residence halls, social norms initiatives should be directed toward students living in on-campus housing. 5, 12 The importance of implementing effective interventions that reduce heavy episodic drinking among college undergraduates is underscored by the potential repercussions for students' academic success and more importantly for their lifelong health and well-being.
